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Abstract

In summer 1989, extensive shipboard oceanographic measurements were made in the
Norwegian and Iceland Seas by the SACLANT Undersea Research Centre. In support of
this, two sets of RP-3A aircraft flights collected 180 AXBT (air deployed expendable
bathythermograph) depth-temperature profiles in the Iceland-Faeroe Frontal Zone between
Iceland and the Faeroe Islands. The first two flights took place on 7 and 8 June 1989, and
the second flight on 19 June. This technical note describes the experimental plan and the
data acquisition and processing techniques used and presents the resulting data in graphical
and tabular form.
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AXBT Measurements in the Iceland-Faeroe Frontal Zone, June 1989

Introduction

In summer 1989, extensive shipboard oceanographic measurements were made in the
Norwegian and Iceland Seas by the SACLANT Undersea Research Centre, La Spezia, Italy.
In support of this, two sets of RP-3A aircraft flights collected 180 AXBT (air deployed
expendable bathythermograph) depth-temperature profiles in the Iceland-Faeroe Frontal
Zone between Iceland and the Faeroe Islands. The first phase of two flights took place on
7 and 8 June 1989. The second phase was also intended to consist of two flights, but only
one flight was successfully concluded, on 19 June. A succession of mechanical problems
unfortunately prevented the fourth flight from taking place either on 20 June or within the
following several days.

Experimental Plan and Operations Description

The study area is shown in Fig. 1. The three successful flights on 7, 8, and 19 June 1989
were conducted out of Keflavik, in Iceland. Along-track drop spacing ranged from 14 nmi
(26 km) in the expected vicinity of the front to 29 nmi (54 km) in regions expected to be
less spatially variable. Between-track spacing in the frontal region was about 40 nmi (74
km), although this was approximately halved to 20 nmi (37 km) by the track arrangement
in some regions. As shown in Fig. 1, the tracks were set up in an interleaved fashion so that
over the 2 days needed to complete each phase of the operations, each day would cover the
full area at approximately half the resolution. This proved to be a wise experimental design

in light of our inability to complete the fourth flight even after attempts on several separate
days.

Navigation

Navigation was with the on-board Litton 72 Inertial Navigation System. Navigation errors
upon landing were: 6.8 nmi (12.6 km) at the conclusion of the 7 June flight, 1 (1.9 km) nmi
at the conclusion of the 8 June flight, and 9 nmi (16.7 km) at the conclusion of the 19 June
flight. Drops were made at between 10,000 - 20,000 ft. Ground speed ranged between 260 -
320 kt, and indicated air speed ranged between 220 - 250 kt, depending upon winds at flight
level.

Data Collection and Processing
All AXBT's were 305 m (shallow) models manufactured by Sippican Ocean Systems,

Marion, MA, under contract numbers N00163-85-C-0001 and N00163-87-C-0001. Failure
rates were modest, less than 8%.




The data were collected and processed with the NOARL (Naval Oceanographic and
Atmospheric Research Laboratory) Code 331 Isis aircraft system, the organization and
capabilities of which are given in Figs. 2 - 4. The raw data (and replayed data) were initially
acquired at 10 samples per second (about every 15 cm in depth) and were then filtered with
a 21 point (2.1 s) median filter to remove most of the one to several point data spikes and
other "glitches" that occurred in the data. The raw data were then converted to engineering
units using the Navy standard conversion equations. For temperature this is

T = -40.0 + 0.02778F,

where F is frequency in hertz and T is temperature in °C. The Navy standard requires the
temperature accuracy to be about £0.55° C within the range -2° to 35° C, and Boyd (1987)
has shown this to hold.

The Navy standard elapsed-fall-time to depth conversion equation is
z = 1.52,

where z is depth in meters and t is elapsed time after probe release in seconds. The
standard requires the depth be accurate to +5% down to 305 m, and studies done on earlier
AXBT versions have shown this is usually the case (Boyd, 1987).

After conversion to engineering units, the data were decimated to 1-m resolution and a final
9-point median filter was applied to complete the smoothing process. The processed data
were then visually scanned to detect instances were the probes had hit bottom and to
remove occasional data spikes at the beginning and ending of the profile that were not
removed by the filtering process. The data were then archived in 1 m and 2 m form.

Results

The Iceland-Faeroe Frontal Zone, lying along the Iceland-Faeroe Ridge between Iceland
and the Faeroe Islands, represents the boundary between the warmer and less dense North
Atlantic waters and the colder and denser Norwegian and Iceland Sea waters. A large loop
is often observed around 64.5°N, 11°W, where cooler waters from the Iceland Current
appear to penetrate south and warmer North Atlantic waters penetrate north. In general,
scales of both temporal and spatial variability within the front are short, making it
impossible to obtain synoptic surveys of the region by ship, and the area is often cloud-
covered, making monitoring by infrared sensing satellites difficult. Aircraft are the only
platforms capable of making even near-synoptic surveys of the front.

Appendix A presents the results from the combined Phase 1 surveys. Horizontal contours
of temperature for selected depth levels show the frontal zone as a region of bunched
isotherms, with the frontal intensity becoming less as one goes from west to east. The above
mentioned frontal loop near 64.5°N, 11° W is apparent at all depths from the surface down
to 300 m. The impact of the short spatial (and temporal?) scales may then be seen by
comparing these results with the corresponding temperature contours from only the 7 June
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survey and only the 8 June survey (Appendices B and C). The across-front sampling
distance of around 40 nmi (74 km) for each separate survey is clearly inadequate to resolve
significant features. The frontal loop is virtually missing from the 7 June figures, for
example.

Unfortunately during Phase 2, only the first survey was completed on 19 June. The frontal
loop is not seen in the figures in Appendix D, but this is probably because of the inadequate
between-track spacing of about 40 nmi (74 km). The 19 June survey pattern was similar to
the 7 June pattern, and the Appendix D horizontal temperature contour plots are rather
more similar to the 7 June plots in Appendix B than the 8 June plots in Appendix C.
However, the effect of temporal changes over 12 days is quite evident in the many
differences observed when comparing the plots.

Vertical temperature contours along selected tracks are given in Appendices E (7 - 8 June)
and F (19 June). These plots are quite revealing. The front is seen to be usually tied at the
bottom to the Ridge; however, a striking exception to this may be seen in the 7 June
Stations 56 - 64 plot and the comparable 19 June Stations 249 - 256 plot. On 7 June the
front was slightly south of the shallowest portion of the Ridge, and at depth the temperature
isotherms move southward away from the Ridge. On 19 June the whole front appears to
have moved slightly south of the Ridge and appears to be detached from it at least in the
upper 400 m.

Further evidence of temporal variability may be seen when comparing two other sets of
tracks. The 8 June Stations 98 - 106 plot compared with the 19 June Stations 233 - 241 plot
shows the front along that transect moved about 70 km south over those 12 days. The 19
June Stations 225 - 232 plot shows a warm core feature with a diameter of about 40 km
which is completely absent from the 7 June Stations 19 - 27 plot.

Several small, subsurface cold features appear in the 8 June Stations 98 - 106 and Stations
107 - 115 plots. Two occur in the first plot, with diameters on the order of 30 and 50 km,
and one in the second, with a diameter of about 50 km. Clearly features such as these can
only be detected fortuitously with a spacing such as used in this study.

Some evidence for overflow of cold polar water over the Ridge towards the south is seen
in the 8 June Stations 80 - 88 and Stations 89 - 97 plots, where a deep, distinctive blob of
very cold water is seen on top of the Ridge (first plot) and somewhat to the south of the
Ridge (second plot). Depending on how the boundaries of the blob are defined, it is on the
order of 50 km or less wide. Perhaps it or a similar overflow blob is visible in the 7 June
Stations 10 - 17 and Stations 98 - 106 plots, and the 19 June Stations 242 - 248 plot.
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Fig. 1. The Norwegian and Iceland Seas and the study area for the June 1989 operations.
The scheduled flight tracks are indicated in the Figure, with the actual flight tracks given
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ISIS ACQUISITION, PROCESSING, AND
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Figure 2. Schematic of the Isis acquisition, processing, and analysis system.




ISIS PROCESSING MODULE

From Acquisition Modules

A
[
J

Y

Convert to Engineering
Units

Y
Edit Headers

Y

Edit Profiles _—
(Interactive) = >

Y
Filter
Y
Screen, Error Check

Y

Interpolate/
Decimate

Y

Compare Profile
Depth with
Bottom Depth

Y

Convert to
Archive Format

A
1
)\
[]
]
1
Y

)
Y

1
Y

t
Y

""K""'A"T'"i"'
Y

A
1
Y

i
)
Y

Processed Experimental Data

Figure 3. Isis processing system.

6




" ISIS ANALYSIS MODULE

————_——/—_——————

Bathymetry i
- »| Graphical
DBDB5 » Displays
A
Climalolﬂgv Obiecﬁve L
GDEM ~ 1= %1 pnalysis y |
Levitus Diagnostic
N ¢ S Al(lalvs)es
u, v |
Experimental Data Oceanographic
ACFT, ship, buoy, Analgseg —-{Noweast
remotely sensed L» T S, SV
Dynamic Height
Geostrophic u, v
World -~ etc.
Coastlines *
Applications
Mesoscale/Tactical Scale Properties
Circulation Models

Acoustic Models
Acoustic Tomography
etc.

Figure 4. Isis analysis system.

Lo Acoustic Analyses D EE——




Appendix A.

Temperature Contours at Selected Depths,

Combined Phase 1, 7 - 8 June 1989.
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Appendix B.

Temperature Contours at Selected Depths,

7 June 1989.
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Appendix C.

Temperature Contours at Selected Depths,

8 June 1989.
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Appendix D.

Temperature Contours at Selected Depths,

19 June 1989.
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Appendix E.

Temperature Contours along Selected Vertical Transects,

7 - 8 June 1989.
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Appendix F.

Temperature Contours along Selected Vertical Transects,

19 June 1989.
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Appendix G.

Drop Times, Positions, and Data Traces, 7 June 1989




Table 1. Header information for AXBT drops for Phase 1’s flight 1 on 7 June 1989. Times
are UTC.

DATE: 6/07/89  PROJECT ID: SACLANT

# TYPE D/S LATITUDE LONGITUDE TIME FLT RT CH
2 AXBT S 63 52.00 -11 -1.40 10:21:55 1 10 14
4 AXBT S 64 23.10 -10 -33.60 10:28:30 1 10 12

© 7 AXBT S 65 10.00 -9 -45.90 10:38:21 1 10 12
8 AXBT S 65 25.70 -9 -28.80 10:41:37 1 10 14

10 AXBT S 65 26.80 -7 -51.20 10:52:35 1 10 12

11 AXBT S 65 11.90 -8 -5.90 10:55:40 1 10 14

13 AXBT S 64 41.30 -8 -41.70 11:02:12 1 10 12

14 AXBT S 64 21.70 -9 -1.20 11:06:18 1 10 14

16 AXBT S 63 54.10 -9 -26.90 11:11:54 1 10 12

17 AXBT S 63 38.30 -9 -41.80 11:15:06 1 10 14

19 AXBT S 63 11.00 -8 -24.80 11:28:37 1 10 12

20 AXBT S 63 24.60 -8 -12.40 11:31:35 1 10 14

21 AXBT S 63 41.00 -7 -57.30 11:35:08 1 10 16

24 AXBT S 64  28.30 -7 -14.40 11:45:11 1 10 16

26 AXBT S 64 44.10 -6 -59.20 11:48:33 1 10 12

27 AXBT S 64 59.10 -6 -45.10 11:51:41 1 10 14

29 AXBT S 65 15.80 -5 -59.40 11:57:48 1 10 12

30 AXBT S 65 7.80 -5 -16.10 12:01:31 1 10 14

31 AXBT S 64 56.10 -4 -15.60 12:06:44 1 10 16

32 AXBT S 64  44.50 -3 -19.00 12:11:43 1 10 12

33 AXBT S 64 33.30 -2 -23.40 12:16:39 1 10 14

34 AXBT S 64  23.60 -1 -36.20 12:20:58 1 10 16

35 AXBT S 64 9.20 0 -28.10 12:27:20 1 10 12

36 AXBT S 63 52.80 0 -22.80 12:30:45 1 10 14

37 AXBT S 63 32.20 0 -9.30 12:34:49 1 10 16

38 AXBT S 63 19.80 0 -1.30 12:37:14 1 10 12

39 AXBT S 64 10.50 0 30.40 12:49:37 1 10 14

40 AXBT S 63 22.50 0 -39.90 13:05:01 1 10 14

42 AXBT S 63 36.80 -1 -59.10 13:12:11 1 10 12

43 AXBT S 63 44.80 -2 -43.90 13:16:13 1 10 14

44 AXBT S 63 50.00 -3 -18.10 13:19:11 1 10 16

45 AXBT S 63 35.60 -3 -42.80 13:22:53 1 10 12

46 AXBT S 63 18.80 -4 -.10 13:26:30 1 10 14

47 AXBT S 63 2.20 -4 -16.30 13:29:56 1 10 16

48 AXBT S 62 45.90 -4 -31.10 13:33:16 1 10 12

49 AXBT S 62 50.30 -5 .00 13:36:35 1 10 14

50 AXBT S 62 59.60 -5 -37.80 13:40:21 1 10 16

51 AXBT S 63 5.40 -6 -13.60 13:43:34 1 10 12

52 AXBT S 63 11.30 -6 -50.60 13:46:54 1 10 14

53 AXBT S 63 25.30 -6 -48.80 13:50:17 1 10 16

56 AXBT S 63 48.70 -12 -44.90 14:26:42 1 10 16

57 AXBT S 64 6.00 -12 -30.50 14:30:28 1 10 12

58 AXBT S 64 21.80 -12 -15.50 14:33:53 1 10 14

59 AXBT S 64 37.20 -12 -.80 14:37:10 1 10 16

60 AXBT S 64 54.90 -11 -43.40 14:40:59 1 10 12

61 AXBT S 65 8.90 -11 -28.50 14:44:02 1 10 14

63




#

62
63
64
65
66
67
68
69

TOTAL NO. OF FILES:

TYPE D/S

AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT
AXBT

Lhumunmmumnmnm
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LATITUDE

23.
39.
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36.
10.
42.
14.
.00

55

90
10
30
30
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10
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-11
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-12
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54
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-4,

-28
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10
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15:
15:
15:
15:

15

TIME
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50:
:19
04:
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18:
25:
129

44
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05
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28
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FLT RT CH

o e
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10
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12




€L SPOJ VGYON JdNLIONOT

0 A ) A 9- 8~ ol- 4% vi-
T T T T T T T T T T T T T T T T —@
29
F%. €9 3
I Nw OSlieH %W 1 a
a v/v 14 & . N
- / A p ] =
Y P ubér fr wﬂ K ]
vy w L
K3 %m/%/ y s 1
e AV E v
/NXn/,x// ,NN ' me L
i¢ A,N 9
” anmv.o.\ QVA \/N 9 g
0 8 9
[ 9
i "™
| \f
- g9
1 /] 1 ) - 1 [ - | 1 1 1 1 1 L 1 A N.w
6861 aunf / s18XVv +G




- ~®
u% u -lId-IIjlldﬂl-lld -Iﬂllllll-dllndﬂldd -Ilﬂdlddl-ﬂidldllui I-II--I-!I-I-- a* u qdldll..i-lllqdﬂld 1‘:1....1.‘11-.- lddd-lull-dillﬂllﬂﬂ II.II‘!.Q-QIQIIIQQL
N
8 - 8? ﬁ .
b - b -4
I g8 -
-4 b o b -
mm a ﬁl - mm a - -
2B [ ] a8 [ ]
o . ] o3
s ¥ ]
j — - - L
M [ i ¥ [~ .
S L 4 = B
lm - OM bad
~ [ ) r [ ]
-xd ol f eed oL . ]
m - u ' ¢ = -
"m 4 DP---D—-EbDDDP ----.--.-D-P- b.hlb.hh.h-bh-:-hl hPhb--h—PnP-ID-D- mm 4 --I-'-I—--b--hb znthh—hbhE-Ih bbb---—--blﬂbb- -bbb--P_-I-.-h-
] 20 = 00 [ 200 00 =0

%00 o
DEPTH 0 OEPTH 00

ow oo
g.d. “ :-‘Idld‘d‘ﬂildiq“q‘d 1‘.‘3.1-—-11111‘.1. -..-I--‘.-q-l-di ldd.--dc---IIQG m. 1 u .II-I-II-IIIQ:JC -CII------IC- -IICCI--ICGII-IC- d..ldd(dl-uiﬂdd-“
o - o
83 L 4 8T - -
- - -
i i -d F A ]
- § .
m.. B - g 4
-
§E8c 4 Eq§c | 4
- - -
a8 [
8 ¥l i 58 ]
28 ,° NE -
S - - S T .
- - -1
M - - M ﬁ -
- L = - .
aN
-‘m s 7m ”
L . o
~ B ~ ﬁ 1
lwu Oﬁ u lmu oM P——————— -
- . - - T -
wmm 4 -hb-P--—---hbb ---h--—b.:bnnb- -n--PL--h-- bh.h.-.lhb.-hnnhb mmm Q bhbhbt.h—::.-- --hPED---DD-- -h--—-—-bb:hﬁlb -...--.—--.-h--
[} &0 400 [ ] 000 0 200 0 0

o
DEPTH 00 DEPTH ™)




MAAAALAALS LAALAALAS RAARAEALAS AAMAAALA AN LAAAARAL L) LAALAAALAS LAAALARALYS AAAALALA DS MAASAALALY RAZAAARAAN AAALAMLANS RAAARAALAS MAAAALAMAY SAAAAALAL] AARAAAAALS RAAAAAALLS

-

n 21.7
-1.2
0

OATE:s &/ 7/80 TINE: 114 G416 LONGITUDE: -6

i i 1

LA L
- 3

LATITUDEs 65 11.8

13
LR SLIRR ]
L1
LATITWE,
| S .

aRNeEL: I8

ORTE: 6/ 7/88 TINE: 10:55:80 LOGINDE: -8 -5.8

N .
A L

1

TEMPERRTURE  (DEG C©)
T T
A
18 CHANNEL: 18

|
1

TEMPERRTURE (DEG O
]
T T j”j"" 7T
4t

m - -1 M

IM oF hy lﬂ L] 1
o ~ -

mw * -I---n—-h-.-- Ihh-:-.-nlnbnnnrn ----brﬁb:--- ---.-P--h---b mm ‘ P-bbnibbh----- -----—Dhnnhh-n- --p---—--b--h -h----—--hrhhhb
L 0 00 L %0 ] a we «0 L]

DEPTH 00 DEPTH 00

® o~
ah “ -1‘1.I-<.-I-‘IIII- -II-IIICI—C--HCI-I -I-I-..-II.I-III- II.“*..‘-.‘-..-II l.‘. u i-CIHC.I-III-I-II- I-l--.---IICCC CII--II-I-l-I-- ---ICGH---I-“
? s - =7 M
~
8T . . 8Y | .
L. - - -
- - - - o -
-] 2
- - -
5 : - i
- = -l
- p -

TIMEs 10152435 LONGITUDEs

;armmmc)

OATE: 6/ 7788

0

ll/lrll LI |
1

PAGJECTs SRCLANT

TIME: 11 2012 LONGITUDE:

mmc’
T 11
NEETN N

10 CHRNELs 12
11
13 CHANEL, 12

m .l/\l\-\‘ -4
=
- - -
= § " MU ol -
- - -
m o assassanalasenaessalanasasaaalossonaonalonsnnassalonsggsnnalasennansalogananasy mm o aaasanannlasassanasleasnsnsaslanansansalanennnsanlnonnseasdananenanslasassansy
[ o 00 [ [ ] ] 0 00 [ ] [ ]

DEPTH 00 DEPTH 0




MAAAAAAAAS AAAMAARARS AAMAAAAAAS LAREAAAASS AARASARARAS RAAAALALLS RALASAARA) AELARAAJ \AAMAAAALS AAAAARAALS AASAARAAAY AARALALALS RAAAARAALE RAAARAAAAS AAAAAAALAS RARALALAA!

- -

.8
-8 -12.4
18

8.3
-9 1.8
w

LILR LI
1

-
o
=

1

LATITUDE,

TIMEs 11215¢ 8 LONGITUDE:
13
LATITUDE:

TIMEs 11231435 LONGITUDE:

TEMPERATURE  EG O)
)

7T

L1

(DEG O
Laa 3
T T T
11

17 T T T
TSN
20 ORaEL: 18

AN
AN

aasaaassdansssssealsnnnassaaloesannnaslsansanpnalaongassnalnsgseasanldonosnns; sansassalanasasanslasnnassealoannansasdannsnsnealansnnsnanlosonsanaalasnsiss

e a0 w0 0 ) w0 o
DEPTH OO DEPTH 00

N

17 CHANEL 18
SACLANT

& /%

8
PROECT:
OROP NG
OATE:

-2

P -
- -’
o -
o -
2 A

PROJECT: SACLANT

OROP NO.
ORTE: &/ /88
0

5:1111

a-llil

MAAAAALAA] MARAAAALAS RASAAAALALS RAAAAALALS RAALARAALS AAARARARAS RAAALALAAN RARRARALSS

o -

MAAAAAAAS RAARARARLS RAALAARLAS LALAARARA] AARRALAALY LAMRAAAALY RARRALAARA) RARAALA ML)

-4

.1

-9 -28.9
10

1.0

-8 -2.0
10

L1

Ll 1

-

L4

LATITUDE: &
13
LIS, L B B

L4
LATITUDE. ]
DEG ©)
T
NI

TINEs 11128:97 LONGITUDE:

LA

Tu/ 4
"

~

: ™.

16  CHRNEL: 12
TEMPERATURE  DEG C)
LN LI
Lt 1
19 ORNNEL: 12

ORTE: 6/ 7780 TIMEs 11311eSN LONGITUDE:

SRCLANT

8/ /%8
L o

oPF
o

* aaasaasasleasaansaslaneassnaglanasaansalasansonaadansssasnalasssanaantonssgans

o an [ 0 an [ 00
DEPTH 0 DEPTH 00

-t
~4
L1 od -
-4
A

asaaaaakasennennafsananassalonssnsaag massasfeansassasdasananansdaanasnss

PRBUECT: SRCLANT
DREP NOu
DATEs
-2
[-]




AAAMAAALS SAARAAAALS GARARAAAAL RAAAARALY MARAAARAR RARAALAALS MARAALAMASLARARAARAS LAAARAAMAY AALARAAAA] LARAAAAAL) LARAAAAAAS RAAAARALAS RALARAAA] RARLARALAS LARAAALLLS

o 28.%
-7 -4.4
10

1
6 S9.1
-8 ~45.1
18

- o -~

i i X ]
-w I 41 -@ F 4
i o L H -
85 1 &85} 1

T
L i
TIME: 11451:41 LONGITUDE:
TEMPERATURE  (DEG C)
kv T
201

20 CHANNEL: 16

TEMPERATURE (DEG C)
T T
SN

27 CHANNEL: 14

SACLANT

- [T

4 sasansasaluscaanannlynannanaslangnananalonnanensaloganasanalosaonanncdasnssgnys aanasaselennssananhyasennnanlansusnsnalonnsnsosalannasnanedonqnnaanalasagranss

a0 w00 00 00 2, %00 00 €00
DEPTH ™) DEPTH 0

8/ 7788 TIME: 1121l LONGITUDE:

&/ /%

PAOJECT

ORGP NO:

ORTE:

bl o
1

L4 2 )

0

14

1
PRCJECT: SACLANT

DROP NOu
DRTEx

-2
(-]

omn -
. e . o
“ “ -1-111‘4---—-1- --Fl-d----<-1 111.----111111- -C---ﬂd\i--*dd- “ u 111111--.1.-1.11. -11----11-11- J:IGIII-C-CI-I- .--1-111---1-41-
- - -}
5t T -
' - 3
- -

-

13

LATITUDE

6/ 7/68 TIMEs 11:35: 8 LONGITUDE»

DROP NO:
DATE,

-2
(-]

19
T
1
LATITUDE:

8/ 7789  TIME: 11:88¢38 LONGITUDE:

OROP NO»
DRTE:

-2

© -

1
1
i1 i 1

CHANNEL: 18

i // ]
X /\/ i

TEMPERATURE (DEG ()
T
1
28  CHANNEL:s 12

21

T~ ]

= . . - ~

assenteaslassnnageedogaacasnndogooqoonshoscarenselocnoansnslosnanssnalaosassss

200 400 800 000
DEPTH (M)

aeanasatslosnosnsaalonnsnnsnslonanasnnsboonnsanaalaasasassaldonsansesalansansans

20 [ ] 00 00
DEPTH M

PROJECT: SACLANT
PROJECT: SRCLANT




-

.-il no
7“ ” ----:-1-iii-d- 3111‘-1¢-4I-< inqqdnndﬂ—lllnuiduu ¢-I:<¢1~11-le-- uo “ ddnuqudqndulcldlulq -111-11----1111 duuﬂdl-—----dd 11111-d11-4-<-:¢1-

Ld
) o - 0 3 o
8y - g? -
- - - J
5 - . .

LATITUDE,
13
L)
1441
LATITUDE:
DATEs 6/ 7/86 TIME: 12111443 LONGITUOE:
13
LI I |
L1 1 g

LI

T
S -

TEMPERATURE  (DEG C!
LIS

90 CHANMEL: 1§
TEMPERATURE  (DEG C)
T T
_
32 CHANNEL: 12

6/ 7708 TIME: 121 1181 LONGITUDEs

. ]
I ——— g : ———— -
p IA =3 -
- - ol 4 - o ° 4
$° ] £ ° )
”m * -lhl--hnbbnhb -Dhbnu--bbr--hbb -h-hhh.-..hhhh-b-, -.h--bn—bth-bh- m * hE-DFP-—IPhD-:- :-hhh--—----: DE:-b-—DHDD-:D. b-.-P-Dh—nnﬁhbnnhn
° 200 wo om %o ° 20 00 %0

oo
DEPTH 00 DEPTH 00

\ARRAAAL A LAARRARAL) AAAALAS ARAARARAMS AARAAAAALS LARAAARAAS SAAAALAARY LALAALARAS MAARAAAALS RRALARARAS RAAAAARAAN AARAAALAAS LAAMSRAASY RARLARARLA ARRERARARY LAMLARAL]

b

65 15.8

-5 -50.4
Ly

84 S8.1

-4 ~15.8
LR B
111y

LATITUOE

8/ 1/88 TIME: 13157:48 LONGITUDE:
LATITUDE:

8/ 1788 TIME: 11 64 LONGITUDE:

b S T N

LELEL A
j N B |

i

T
1

TEMPERATURE  (DEG C)

Iilﬁl/l T T T
14
CHANNELs 16

28 CHANNEL: 12
TEMPERATURE  (DEG C)
T
1

- ”
- S
—— . o L -
= = -
lm P o lm ol -
- -4 - -
”m LY FPYTYITY IVTVYTTTTI PYYVITIIVI FRTTTTTUVI FYUTURTITE IUTTUTTCTY ITUTTOLTI RVTUTIIIN mm ¢ FUTTTTIFVTUVUUTI CYVTVIRIVI JUUTITT Y IUYUTUTITE (AVITTVTNI [YVIUTUITIPUTVUUTITY
0 200 NS00 00 00 [} 20 900 0

wo
DEPTH M DEPTH @0




o 236
-1 -38.2

LATITUDE:

TINE: 12120450 LONGITUDE:

N ORNEL: 18

PAGJECT: SACLANT
6/ 1799

6l 9.9
-2 -23.4

LATITUDE:

DATEs 6/ 7/80 TINE: 12116:39 LONGITUDE:

33 ORNEL: I

PROJECT:s SRCLANT

L X
2 MARAALEALS MARAAAAAAS RARAAAL RS RALSAALARS RARAARALAS RAAZAARLLS LAMARARAL] LARALALAAS &% 2 MAAAAALAAY MARRAAAAA LAALARARA LALARARAAN AAMARAASAS RARAALALA] MAARAARAA) ARARAAAAL)
=3 - =3 -
o - ge = -
b~ - o -
= - - -

LJ
L

19
1
LRTITUDE:

TIME: 12:30:85 LONGITUDE:

mwc’
T T
Lty

1
L 1 1

T 7
L4
98 CHANNEL: 14

-

i ] m i /I/ -
~ -

o - -

o} i ..mu ol 4
- - - - -

o PEYTTYTEVICUTTRTIVTI FUYUUUTITIUTUTATT IV PYVCRTRTTY [URTTVIUTI FATTTTAOTI [TTTITIU) mm ¢ PYTTTTETI FYVSVTUTTI IYVTRVTVTI INTTYUITV] INETTUTIT] ITVUTOTT) INTVTVTTTS FEVIVITVTY
0 00 500 o0 800 0 a0 L. 800 800

DEPTH M0 DEPTH M)

19

MAARAAAAMS RAAAALLALS LARRAARRAS RARAAARA RS RALRAAREA] RARRARARRA AARAARZRA] LARRALRAA)
od -

MALARARARSAARARARARA RALALLRLLS LARSARARAS AALAAMAAAS RALAALALAS AAARAARALE RARAALAALS

o 9.2
0 -28.1

- o

-t =

-
=
- -

111

N

B /

13

T
1

LATITUOE:
T

. W S

L4 3 1

TEMPERATURE  (DEG C)
T T3
1111

35 CHANNEL: 12

C T T—~— ]

6/ 7768 TIME: 1212120 LONGITUDE,

1]
T

-
5 .
aoanasanalsasnenenelogeganraabaannssnsebonrasananalaanenssaalsasnsnsaalaossnsens 4 asaasaanlansenansalanananasalssasansenlanasassaakoensnsganfonsyegenaloaggages

] %00 00 00 200 00 [
DEPTH M) DEPTH 0

0
T
N |

PROJECT: SACLANT
DROP NOs

DRTE:

o

-2




on ne
.
“4 ” I--lldlu-lndliuld -.1----.--.-1 -ducdull-llldlldﬁc --1-Idwﬂ.-dldaiﬂl a’ “ .Qﬂﬂ,ﬂi‘...l!.lﬁiz ldljldlﬂ-ﬂdﬂﬂliﬂﬂl 11:.1..‘“111-1‘11- -‘ﬂillcdi-lﬂﬂdddl-
. 1 <
g8° - ge .
~ ~
- -

LATITUDE,
T
LATITDE:
OATE: 6/ 7/768 TIME: 18 5: | LONGITUDE:
1l

Tmm.wc,
II/HIIIT =TT

. BN .
| o M

38 CHRNEL: 12
m.wm
™7 l/ﬁ T
1

ORTE: 6/ 7788 TIME: 12194 LONGITUDE:

A
SRCLANT
%0 CRNEL, 8

PROJECT: SACLANT

4 sanasnaandagaassanadansgassasdanasngnaalannsnesaslagnngassedanensnnsalsnnssnss aaseaseslosannansslaseassaondonaanassabonsonnanstonsngaonalapannnsyslonnggys
0 00 .—._l._! 0 0 .—4 00

-2 0
SerrT T

3:1111

N® w
° o - P -
&* ol bAdARAAALE LALARA ~3d--—----- AL AAALS MAMAMAAS AALAMAALLS AL AALL A 0” N AALAAAAA ) AAAAARARLS LALAAAAA) LALAAAARA! -:---q—--:aqq LALLALAALS RAAARAREAS
-.
- -4
ge ge

[ )

T -
= [ ] P ]
m“m 1 EE o ]
m 5 - d

: w : :

TIMEs 1203048 LONGITUDE:

L.

L S B
i

™.

_——

TEMPERATURE  (DEG C)
L LA

37  CANNEL: 18
39 CHANNEL: W

8/ /80 TINEs 12146197 LONGITUDE:

e/ 7%
T T
Li ¢

=

=

L.

PROJECT: SRCLANT

OROP NO:

ORTE:s

-2

g:l [ I O I |
PROJECT: SACLANT

OROP NO:

-
aseaaasaslosnssnenndacansansalaoansaonndonennnasalonsasanaalognannssslanesnsy m 4 aasensssalassssensstonnennaendensenganslansnasneatonanganesdsnneanggslonassanay
[ 20 4.25 000 [} 200 400 00 [ a0




L MAAAAAALL) LAAAAAAARS RALRAALALS RAAAALAAL] MALAARAAAS LALAAAALAS AARAAARALS RARRLLLAL) -] MAALAMAALY RALAAALA AL LALLAAALAY LARAAALAL) --.-.-41—111-1-4- MALAAAAAA] MALALAL A L]

-t =3 -

6 W.s
%.8

L AL I 2 |
i 1

b
=
3

i1

LATITUDEs

19
T
Ll i1

LATITUDE:

OATE: &/ 7780 TIME: 1i22y% LOGITUDE: -8 -42.8

1
L 1 1

mmu
7171
L

49  CHANNEL: 14

TEMPERATURE  (DEG O)
™1
L1

4S5 CHRNEL: 12

- /\./ : B /1/ .

L}
¥

ORTEs 6/ 7/89 TIME: 1%:16:113 LONGITUDE: -2 -43.9

* assaaaanalasanassealasnannnaglonannsgnalessansnsalanaessnnnalaseasnsashassaenss 4 assasanalasnasnassedasssannaslesnsonsaalaonasnanaloseniansalansasasnslonsnsnnss
[ ] 200 00 00 0 20 [ J [ 000

2 MAAMAAAALS LAAAARRALS LARLARAALS LELARAALAAN LARRAAAML) LARAALALAS LARLALALAS AALAAEAL)

7 o

WALALAAALS MALARAALLS RAAARAALA] LARALARALS RARRAREALS LALLAEAL LS AALAARARL] LAALIALELS

8.8
-1 -58.1
18

- |

b -
=3 -
= -

LATITUDE

TIME: 13:12:11 LONGITUDE:

TEMPERATURE  (DEG O
T T
I
W CHRNNEL: 18

LATITUDE:

OATEs 6/ 7/780 TINEs 13:19:s31 LONGITUDE:s -9 ~18.1

IBPEMI‘LIEGEGC)
11
L1

- T ——]
~— i I i
S l/

- - - -

<=3 of ]l g% of ]
. e - -

m * D-PP-II-P--I-- --.----P--. -----—--I-Ib- -----—D:FD--I n 4 --D-bhb-lhlhnb-h hb-DPDD-D-DIII-- -thbh--b--I-D I-hDIII--I-bbhbhb
[ ] 20 900 00 0 ] [0 00 L4 (]

DEPTH, 00 OEPTH 00




Nm [ ;]
2.“! “ -11-.-111—-11111-11 u-:dnd-—--didqn -nunqqun—----- -qnqdd‘qq---dduq w- u 4--1-14—1---1- d----—duu-ql- 131111-—1111111-1 d-ddqqldn—-nuuuqﬂid
) p- — - N
87 - - g - .
- - - B
- o - - - -
m = m ]
= 4 £ B i
5 . E - i
i

LR LA

47 CHANNEL, 18

8/ 7/88 TIME: 13120:58 LONGITUDE:

TEMPERATURE  (DEG ()
T T
1
49 CHANNEL: 14
6/ 7/89 TIME: 13136135 LONGITUDE:

- L. -
3 nv” rl\l\/l M A - u
N ] B 1
h-nann----P :----hhyh--—-- -hh-nnnnh-hh-b--- -hhbnnnnn-bnnbth hb-hbh-b_.h-b-b- --hnbbb-b.-b-bb- 4210 —h-b-b-- -b--hnhn—----h-
mm J.e 200 400 600 800 mm 49 200 %00 s 600 900
DEPTH (M) DEPTH M
Mo-.u e TR LARR LR RN RN AR AR R RN LR AR AR ...-::—.:..:-g mrm ] LALARARAS RALARRAARS AARARARRES RARALLARAN LARARRRARA ARRRRLRARE RRRRAARAAS RARLERAAN)
o () - 1
8T | . 87 :
- 8 B N = 1 B -
g - - E 1
n — [ad - =
2o | 1 Eof J
g | : =8 [ ]
=8 e B of e
-5 8 . - W | ]
= @ -5 F .
-2 - -8 | -
w
i e b i I - R ]
mnm — I ] sg " :
" - - Ny - B
3 3

PAOJECT.
OROP NOu
DRTE:
e
g 1

ﬁ -~
sasvsnanalasyaesnedsnnnnnaqadgnssosnoadargpasuoalanspngesad ennneqastoageanes

PROJECT: SRCLANT

DROP NG1
DRTE:
-2

J. TEVETITIITITTNTUTISTUTEARRTE SACTULILT] :»tEEEEFELFPE:E

200 400 600 400
DEPTH (M) DEPTH (M)




1.....1!..1.11..:.1 --Illudl--ﬂlnl—xdd lﬂlnnilqlqu-‘CC‘d-‘d 1--1--1—111-111¢l
-

MAAMAAALAS LAALLAALS AARAAAALA) RALALALAAY LAAALAALE RALAAARIASAAALARRLA) LAALRAL LS

6 5.
-8 -13.8
8 25.3
-6 -48.8
T T T
I

-
- -1
-

LATITUDE:

6/ 7768 TIME: 13:4%: 3 LONGITUDEs

13
T
L
LATITUDE:

8/ 7780 TIME: 19150517 LONGITUDE:

LI
11

1

" ]

/ -

L LI I
T

CHANNEL: 12

TEMPERATURE  (DEG C)
S DS |

ol ASN

1
53 CHANNEL: 16

51

1 |t 1
5 4 .

- o o - - e o ﬁ -
w - - L w - ad -
"m L FTTTUTV TV I TTTV TV SR TYTUNTI ITVTUTTTT IPYTTIITI ITTTTITITY FYVVPTITI IIVTITT mm @ ITYTITIETTUTYU I FYVTTUTTT] FUCRTYTTTE ITTTTORTI ITTYTTITICTIIIUITVI FUTTTIITTY
0 200 000 000 [} 200 000 0

o [ ]
OEPTH 0 DEPTH 0

WALALALALS LAARLLALAS LARLAARALY LAdRdRARL) LAAAARALLN RAALAARA RS LAARRAMARS RAZARA AR
- -

hMAARAAAAAI MAAAAAAALY AARAAAAAAS AALARAALAN LALAALRZAS SRR RAAAL] MAALAAMALS RARALA ALY

62 59.8
-5 -87.8
8 113
-8 -50.8
A
T
)

|
S |

19

1
-1

LATITUDE:

8/ 7769 TIME: 13:40:21 LONGITUDE:
19
T
1
LATITUOE:

8/ 7/89 TIME: 13:4B:1S4 LONGITUDE:

L}
i

TEH’ERRTI.BE. (DEG C

/ i

LR L

nY

SO CHANNEL: 16

TEMPERATURE (DEG C)
=TT
11

S2 CHANNEL: I8

" ”
- — . - ]
-g® of ] cg® of )
s : s I
wmm 4 nhhnrbrbn—--b--. --E-P-—-n--- ----b—-h---- ----L----- mmm 4 :hnnhnb—----- DPDD.PD-:-DD.---P i--.-h—-—----- -Pbb--—h-.hnbhb
0 200 000 800 o 20 [ 000

4o %00
DEPTH ) DEPTH @)




MAAARAALN RAAAAALARS AARRAAALS RARRARARAS AAAAARARAYS RARAARARAD RARARAZREY LARRAARAS
-

MAAAMARES LEAAAAAAARARALARARAI RARAAAALAS RARRAARARY LARARLARASRAAARRALE) LARRA}
- -

L1

- - -

- ~4

6l 8.0
-12 -%0.5
10

64 97.2
-12

1L

1

LATITUDE,

TIMEs 14:30:28 LONGITUDEs
19
T
1
LATITUDEs

A

LA i
1

:
o &s
o r - [+
gt ] sk ]
N l.ﬁ.( mm ©
- w C / “ lm W ” u
m ~ =1 v‘l m - -
& L _ F& L 4
o »
Brg ]  B=8 -
~
a = - & r - .
- 1 2.3
cg® of ) 1 zg® of I i
- - -t - o
Mmm L ISRV ITYUVYUITI FEUYTUTUTY ISUTUUTITI AT TURURIVI CUTTTUTTTRONUTRITENI SYTTTITIINY Mmm o [YYUVTUTTY IYUTUSTUTE AT UTTCTS ITUUUTSTTS SUUUVTTUTY FYYSUTUATUCATIVEOUTY FUTTTCATYY
0 200 400 600 800 0 200 400 [ 800
OEPTH (M) DEPTH ™)
~o;m . ©
%% “ﬁwﬂ%%ﬁdqjq LA RARAS RARLRARRAl RARARSRRAS RRRERAAA] a-ﬁ- -4 ARAAAAAARS RARAAAARAN RAAARAAARY RARARLRAMRAARARARES RASAARAAAS ARARARMALS RARAARS
- 1 b
8% B . BY - .
- W o = - ]} - “1
gg = g§ -
- b -
EE. [ 1 Eés
. Eés | ] 5€a | .
I8 r - BE - .
K Mo E4 -
- f‘l‘l Y
2T —_ 1 b 1
- [ - 4
ME o L ] ME W T
- W h -
& - . & ﬁ .
w_ ut
oo & 22 o
n © L . ® - -
5 ~ F n o ~ | -
2.3 ol 1 2.5 L ]
m - - - m - = -
WE LY YYSTTY I CUTITOUTTICYUUYUUTTI IPTUTEUITUSTIUU AT FUTTUTTUTUIUTITENITI IUATITIN mm o saasnanaaloseannenetyanoengalongaaoaertensosnneqdoqassaagsdenssgengalcsncins
&8 o 200 800 00 ° 200 00 00

400 400
DEPTH (M) DEPTH M) -




MAMAAAALS MAAAAAAAAS MAAAALRARS RARAAARALS RARAAMALAA] RARAZAALAN RARARARAAS RARAREALA)

-4 = -

[ ] [

LAAAALAALS LARARAAAL] LASAREARL) LAAMLAARS RALARALLLY LARAARALLS RRRAARAAAS RARALALA LS

65 0.9
-11 -20.5
T
65 99.1
-10 -52.9

18

L1

LATITUDE:
13
1
LATITUDE:
t

LI}

-

TIMEs fdalds 2 LONGITUDE:

CHANNEL: 14

& I S 1

TEMPERATURE_ (DEG C)

TEMPERATURE (DEG C)
L |
11 1 1

63 CHANNEL: 12

81
8/ /68

8/ 7780 TIME: 14:SO:l4 LONGITUDEs

el m

PROJECT: GINSER
ONOP NO:
DATE:
o r
1
PROJECTy GINSER
OROP NOs
DRTE:s
o

-ﬂ sapaasenebassanannelaanssnanelonssssanalanngenanglogaonnnnabsnssnsenslonsnnsssy e sanasasaalassnganaalosennasandonsssassolossnsanaolonsnnsanelasnsansnaleananssns
200 ._M_B 600 00 200 00 800 800

(X4 o -
“oﬂm “--:--—d--qd- MAAAALALS AAAAAAALAS RAAMARALAS RARAAAR LS RALRAAARAD RELAARALA) aolu “--:--—-::-:- LAARARAARS ARAAARAALE AARAAALARS RARAAARAAS AAAALAASAS RARARAALLS
T o - 0 o B
gz - . 8= - 1
[ B . ' L -
- = - -l L -
i - g8 -
- = 1 | =g = e
mmm I~ ~ mmﬂw - N
o - o -4
28 [ - g8 [ ]
Ng oc
NG .- s ,.,°
- -
l“m - - lum - -
=] -
- - - - - -
mcm L - mm N .
- -
..m A - &L -
] 3./
88 [ 1 Bes™[ )
g8~ = 4 8 T = .
-3 of . 1 zg® of i
- - . - - = -
mm g PYTVEVTUTU I TRV IR FUUTUTUTTE AVTUTUTUTE SYSTUITITI FUSITUTIVISUTUTIVITY INTUTTTINY mm o aaaaasalassgsansabanernsanaleansnpanglaoganasnalosansansalasnangensdansanssns
0 200 600 800 0 200 L 000

300 00
DEPTH M) DEPTH ™) y




PAOJECT: GINSER PROJECT: GINSER
ORGP NO» 81 CHANNEL: W LATITWE, &5 S5.3 ORGP NO: 65 CHANMEL: 16 LATITUDEs 68 9%6.9
ORTE: 6/ 7/88 TIMEs 141S5Ns18 LONGITUDE: -10 -N.0 DATE: 6/ 7/88 TIME: 1S Usi8 LONGITUDE, -11 -28.3

Im. (DEG ©) IEIPEM‘H.IE. (0EG O

-2 0 13 18 -2 0 19 1
ecTTrTT ™7 17T T T LI ST TTT T TT T T T T T3
E < 3
3 3 E 3
E 3 e 3
E 3 E 3
E 3 E 3
E 3 E d
3 3 E 3
E E 3
= - E. -
E r E r
E 3 3 E
< 3 E 3
E 3 < 3
E 3 - 3
2 3
- 3 - p
E 3 E 3
g- - g- -
E E 3
E 3 E 3
< 3 < 3
= 3 < 3
E '3 < 3
E 3 E 3
< 3 c 3
E 3 E 3
= - -
C . - .
e 3 r F
E 3 = 3
E 3 < 3
E 3 < 3
< 3 E 3
3 3 < 3
- - - -
E 3 g_ 3
o -4 [ - -
E 3 < 3
c 3 < 3
< 3 E 3
E 3 Z e 3
< 3 E 3
E E 3
E = 3
- - L
= - -~
E 3 - 3
3 E 3
E 3 o 3
- - -
e E 3
C 3 e 3
- - - -
- - - -y
g' 3 g 3
- - - -
E 3 < 3
- pr e 3
< 3 E 3
E 3 E 3
< 3 = 3
E 3 < 3
E 3 o 3
P — e —
- E
< 3 E 3
= - -
E 3 E 3
< 3 < 3
< 3 E 3
E 3 < 3
- b = e
g 111 L1 t.1 11 11 1t 1.1 g‘llll 111 [ 'R S B

PROJECT: GINSER PROJECT: GINSER
DROP NO: 66 CHANNELs 12 LATITWE: 68 10.2 OROP NO: 67 CHANNELs 14 LATITWE: 65 w.7
DATE: B8/ 7/89 TIME: 15:12¢ S LOWGITWDE: -12 4.1 DRTEs 6/ 7788 TIME: 15:18:42 LONGITUDE: -12 -28.3
IEH’EHRTl.ﬂE. (OEG C) ';EIPEMTLE. (DEG © s

-
-

-2 0 13

s
&

T T T T T T T T T3 e L T e | T T T T T 13
E 2 3
3 E E 3
E 3 : 3
E 3 C 3
9 3 E 3
- — e -
1 . = .
E E E 3
E 3 E 3
E 3 E 3
3 3 E 3
E 3 E 3

BE 3 gt 3
e 3 E
3 E E 3
E 3 < 3
L b E 3
o o < 3
- - - -
< E 3 3
= = =
3 E 3 E
E 3 E 3
- - =3 -
E 3 E: 3
3 : Jgf 3
3 3 BE
3 ] 3 3
- 3 gt
E 3 E 3
- 3 E 3
3 = 3 3
- 3
o 3 E 3
E 3 E 3
E E E 3
E 3 E 3
- - - -
- a e 3

E 3

BE 3 8t :
E 3 E 3
- - = -
3 3 3 3
o 4 o 3
- E E 3
E - - -
E E
3 3 3 3
E 3 3 E
3 3 - 3
3 3 3 E

!-1141 1411 Lyt 1 [T T I T g'LllL (S W ) 1 51 TH O S




® 5.0
-12 -50.8
18

89 CHANNEL: 12 LATITUDE,
TIME: 15120148 LONGITUDE:

e/ 1709

*

PACJECT: GINSER

0
K- -
-
8y
g8 -
55
(4]
R&
wwm.te
l.....-.m
1
-
1=
g
3 o

-2
o

OROP NO:
DATE

PROJECTs GINSER

AAAAAAAALS LARARARAR]

-
=

=3

LAAMARALLS RARARSARAS

LALLM L LS RLARARLARS

LAAARASAAR LRARR AR AR

Trrb

T

-

savanasalasasisins

IYTTCTTITIFSTTUNTIIT

anasessalaasaaeny

-

-

s dasaasasn

0 200 400 600 800
-q----—-uilﬂqdqi ﬂ::lﬂdlquqciﬂdd: -----—----- -G---—-IC---
N -
n .
- -
- R
- 4
L -
L .
- -
- -
I~ 7
- .
[ ]
B .
L .
D----—--D--- -n-P.-:bF—:h-b-- --.-n-hPP-h-D-- -.:---h----.-

400
DEPTH M)



Appendix H.

Drop Times, Positions, and Data Traces, 8 June 1989
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l Table 2. Header information for AXBT drops for Phase 1’s flight 2 on 8 June 1989. Times
are UTC.
l DATE: 6/08/89 PROJECT ID: SACLANT
l # TYPE D/S LATITUDE LONGITUDE  TIME FLT RT CH
73 AXBT S 62 55.30 -14 -1.20 11:24:24 2 10 14
74 AXBT S 63 17.20 -13 -44.80 11:29:15 2 10 16
l ‘75 AXBT S 63 43.20 -13 -23.90 11:34:53 2 10 12
76 AXBT S 64  7.40 -13 -3.60 11:40:05 2 10 14
77 AXBT S 64 32.30 -12 -42.30 11:45:28 2 10 16
l 78 AXBT S 64 55.30 -12 -24.50 11:50:25 2 10 12
79 AXBT S 65 20.40 -12 -3.70 11:55:57 2 10 14
80 AXBT S 65 8.80 -10 -31.20 12:04:12 2 10 16
81 AXBT S 64 51.90 -10 -40.70 12:07:32 2 10 12
l 82 AXBT S 64 33.20 -10 -57.80 12:11:13 2 10 14
83 AXBT S 64 14.00 -11 -15.90 12:15:01 2 10 16
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Table 3. Header information for AXBT drops for flight 3 on 19 June 1989. Times are
UTC.

DATE: 6/19/89  PROJECT ID: SACLANT

# TYPE D/S LATITUDE LONGITUDE TIME FLT RT CH
201 AXBT S 63 55.70 -6 -8.90 17:00:51 3 10 16
202 AXBT S 63 40.30 -6 -24.10 17:06:56 3 10 14
203 AXBT S 63 25.50 -6 37.60 17:10:00 3 10 12
204 AXBT S 63 10.20 -6 -50.90 17:14:28 3 10 16
205 AXBT S 63 4.20 -6 -12.00 17:18:06 3 10 14
206 AXBT S 62 58.50 -5 -34.20 17:21:20 3 10 12
207 AXBT S 62 45.60 -4 -20.20 17:27:51 3 10 14
208 AXBT S 62 59.20 -4 -4.20 17:31:12 3 10 12
209 AXBT S 63 16.30 -3 -51.50 17:34:31 3 10 16
210 AXBT S 63 33.00 -3 -36.40 17:37:44 3 10 14
211 AXBT S 63  49.50 -3 -19.70 17:40:55 3 10 12
212 AXBT S 63 44.80 -2 -42.30 17:44:36 3 10 16
213 AXBT S 63 38.60 -2 -2.00 17:47:56 3 10 14
214 AXBT S 63 32.30 -1 -21.60 17:51:18 3 10 12
215 AXBT S 63 25.70 0 -41.70 17:54:39 3 10 16
216 AXBT S 63 19.20 0 -.50 17:58:06 3 10 12
217 AXBT S 63 36.70 0 9.80 18:02:27 3 10 14
218 AXBT S 64 9.60 0 29.10 18:08:42 3 10 16
219 AXBT S 64 21.00 0 -29.60 18:16:50 3 10 16
220 AXBT S 64 31.50 -1 27.50 18:23:00 3 10 16
221 AXBT S 64 40.80 -2 -27.10 18:30:33 3 10 16
222 AXBT S 64  49.30 -3 -26.80 18:37:15 3 10 16
223 AXBT S 64 57.80 -4 -27.00 18:43:53 3 10 16
224 AXBT S 65 6.60 -5 -27.50 18:50:29 3 10 16
225 AXBT S 65 14.70 -6 -28.70 18:56:58 3 10 12
226 AXBT S 64 58.50 -6 -47.40 19:01:32 3 10 16
227 AXBT S 64  44.20 -7 -2.50 19:05:06 3 10 14
228 AXBT S 64 27.80 -7 -19.60 19:09:13 3 10 12
229 AXBT S 64 13.10 -7 -34.40 19:12:54 3 10 16
230 AXBT S 63 57.40 -7 -50.00 19:16:51 3 10 14
231 AXBT S 63 26.20 -8 -21.20 19:24:41 3 10 16
232 AXBT S 63 10.50 -8 -35.30 19:28:34 3 10 14
233 AXBT S 63 22.10 -9  55.10 19:37:00 3 10 12
234 AXBT S 63 38.10 -9 -39.70 19:42:11 3 10 16
235 AXBT S 63 53.90 -9 -25.50 19:46:05 3 10 14
236 AXBT S 64 9.80 -9 -11.90 19:50:03 3 10 12
237 AXBT S 64  25.60 -8 -57.40 19:53:51 3 10 16
238 AXBT S 64 41.50 -8 41.20 19:57:00 3 10 14
239 AXBT S 64 57.30 -8 24.80 20:01:00 3 10 12
240 AXBT S 65 12.40 -8 8.60 20:05:00 3 10 16
241 AXBT S 65 27.70 -7 51.70 20:09:00 3 10 14
242 AXBT S 65 41.70 -9 11.80 20:18:00 3 10 12
243 AXBT S 65 25.30 -9 30.60 20:23:00 3 10 16
244 AXBT S 65 9.80 -9 46.90 20:26:00 3 10 14
245 AXBT S 64 37.80 -10 19.80 20:34:00 3 10 16
246 AXBT S 64 22.90 -10 34.90 20:38:00 3 10 14
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